S2
. Values of the atomic charges determined using ANTECHAMBER for each hydroxylate ion. Table S2 . Parameter values of the Buckingham potential, aexp(−r/b)−c/r 6 , for the lactate and 2-hydroxybutyrate ions. r is the interatomic distance.
S3
Figure S1
. Schematic illustration of the simulation system and the structures of the rutile surface in each system. The yellow, red, and dark gray spheres represent the Ti, O, and C atoms, respectively. Hydrogen-bonded networks of water molecules are represented by gray rods (the water molecules are not shown). Figure S2 . CV values as functions of t for the 2-hydroxybutyrate ion at the {001} plane. Figure S3 . Free-energy landscapes for the conformation of the glycolate ion at the {110} plane created using the simulation data for different periods of the simulation run (0-6, 0-8, and 0-12 ns). As the upper level of the deposited bias potentials changed as the simulation progressed, the absolute value of the free energy for each conformation increased during the simulation run. However, the relative values of the free energy for different conformations did not significantly change even when the simulation run was prolonged. Figure S5 . A free-energy landscape for the conformation of the lactate ion at the {110} plane created using the simulation data for a period of 0-16 ns. This free-energy landscape shows the free energies from which Vwall, which was estimated with eq. (2), was subtracted.
